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each arch being known, values of rz- are computed from Eq. 5 and recorded in
column 5. Component parts of Eq. 36 are recorded in columns 2, 3, and 6, and
t is computed in column 7. Arches laid out to these dimensions will be of
correct theoretical shape. They may be superimposed in a number of ways,
one of which is illustrated in Fig. 4. All possible arrangements require "over-
hang" upstream, downstream, or both. Excessive overhang for massive arch
dams involves construction difficulties. However, dams with appreciable down-
stream overhang are now being built. The Cailes dam (page 557) has a slight
overhang. The Sweetwater Falls dam recently constructed near San Diego,
California, by the California Water <fc Telephone Co., has a downstream over-
hang of approximately 32 ft. The dam of Fig. 4 contains about 70 per cent as
much masonry as that shown in Fig. 3.

FIG. 5.   Overhang of arches.

5. Example 3, Variable Radius, (a) Variable-radius theory. The so-called
variable-radius dam is a compromise between the dams of Figs. 3 and 4.
Neither the radius nor the central angle is constant. The design is begun at
the top, the central angle for the first arch being made as wide as practicable.
In Fig. 5 let 1-2-3-4-5 represent the top arch, or any other arch the dimen-
sions of which have already been determined; and 6-7-3-8-9 the constant-
angle design for the next contour interval below. Overhang can be eliminated
by thickening the arch to 10-11-12. The undercutting from 13 to 10 and
from 14 to 12 is permissible if the foundation rock is left in place to support
the overhang; otherwise, point 10 must be moved all the way out to the face.

If the arch 6-7-3-8-9 fulfills the requirements of Eq. 3, 10-7-3-8-12 is
thicker than necessary. Hence, the radius can be lengthened, and with a
longer radius a smaller thickness is required to avoid overhang. By trial, an
arch 16-17-18 is found which just avoids overhang and just fulfills the require-
ments of Eq. 3.

The dimensions of successive arches, proceeding downward, are deter-
mined in the same manner. If the contour intervals adopted for design are
wide, as the 20-ft intervals of Figs. 2 and 3, points 13 and 14, Fig. 5, should
be a little outside of the face 1-5 to avoid irregularity at intervening levels.